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Abstract 
This thesis compares different sources of information about 
sea ice off the coasts of Iceland and presents new indices of sea 
ice severity for the years 1901-1925 . The sea around Iceland is 
divided into eighteen Zones, each of which is given an icecode, 
referring to the . amount of sea ice that was observed in each 
month. This information is tabulated and the reliability of the 
data sources is indicated. 
Further work with this data includes a description of the 
frequency of ice in each zone, year and month. 
The indices are compared with mean annual temperature in 
Stykkish61mur, W-lceland, and with . temperature anomalies for 
the whole Northern Hemisphere.· 
The effects which the sea ice had in Iceland in this period are 
discussed. 
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1 . INTRODUCTION 
1 . 1 Definition 
The purpose of this thesis is to describe the sea ice conditions 
off the coasts of Iceland in the early 20th century, particularly . 
the years 1901-1 925, and to consider what effects the sea ice 
had on farming, fishing and navigation. This includes a 
· · comparison of different sources 9f information about the sea ice. 
This topic is interesting because it can be related to recent 
thoughts and theories about . climatic change. Climate · and 
climate-related phenomena in the past can show us the magnitude 
of climatic variations. The Icelandic sea ice data is a good 
indicator of the climate (Kelly · et al, 1 987). In order to judge the · 
value of the older data sets, it is also important to know how 
reliable the sources are. Known sources about sea ice off the 
coast of Iceland in that period do not agree in every way, and it is 
therefore important to compare them and add primary sources to 
the sea ice history. 
The sea ice season in Iceland is from October to September of 
the following year, as the extent of ice is at a minimum in 
October. A "sea ice year" is defined as such. That is; the "sea ice 
year" 191 8 lasts from October 191 7 until September 1 91 8. 
An "icemonth" is a month where some ice has been observed in 
one of the zones around Iceland. 
1.2 Construction 
This thesis starts by presenting some background information 
on the oceanography of the North Atlantic·, as well as describing 
sea ice formation, distribution and role in global weather 
systems. Chapter 3 introduces the sources. this work is based on 
and their advantages and limitation are described. Then, methods 
of comparing these sources are explained. After that, the sea ice 
history is introduced and interpreted, different sources are 
compared and thereafter, the sea ice history is compared with 
other climatic data. Finally, the effects that the sea ice had on 
human activities; farming, fishing and transport, are discussed. 
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2. ARCTIC SEA ICE 
2. 1 Formation and role in global weather systems 
For sea ice to be formed, the temp.erature of the air has to drop 
below the freezing point of the sea (Stefansson, 1994). The 
salinity of the ocean affects its freezing point (figure 1 ). If the 
salinity is more than 24. 7%o, which applies to most of the . Arctic 
Ocean and adjacent waters, the density of sea water increases all 
the way to the freezing point and the cooled surface sea water 
sinks before it reaches freezing point. This means that the whole 
water column has to reach a temperature of -1 .92 °C . (for sea 
water of salinity S=3 5 %0 ) before sea ice can form at the surface 
(Stefansson 1 994 ). 
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Figure 1. Heat exchange coefficient of sea at one atm. as a function of temperature 
and salinity. Freezing point (line) is also shown. (From Stefansson 1991; 84 ). 
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A stratified water column hastens the formation of sea ice since 
a shorter column near the surface has to be cooled (Sigtryggsson 
and Stefansson, 1969). This explains why fresh water ice is 
formed more easily than sea ice; the maximum density of fresh 
water is at a temperature of 4 °C and . water colder than that is 
less dense and becomes even less dense with increased cooling, 
thus staying at the surface and freezing. 
When sea ice is formed, the energy exchange between .. sea and · 
atmosphere changes enormously. "Because sea ice is such a thin 
layer in contrast to the large- area . that it covers, small changes 
within the atmosphere or the ocean can cause . major changes ·. in 
the extent and thickness of the ice cover" (Gow and Tucker, 1 990: 
47); The albedo of the surface increases from 0,10-0,15 to 0,8-
0,90; thus reflecting more solar.radiation. · Therefore, instead of 
absorbing solar energy and using it to warm the surface, the fee 
reflects it. Ice cover can therefore hinder energy exchange 
between sea and air, affecting the weather and climate systems 
(Wadhams, 1 986). This also hinders moisture and momentum 
exchange. 
2.2 Distribution 
The Arctic Basin has an area of 14.6 x 106 km2. It is a 
mediterranean ocean, surrounded by the American and Eurasian 
continents. The continental shelves are relatively broad and 
shallow, especially on the Eurasian side (figure 2). Deep basins 
near the middle of the Arctic are separated by the Lomonosov 
Ridge. 
Figure 2. Physiography of the Arctic Basin. (Smith, 1990: XV) . 
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There are only two main outlets to other . oceans: the Bering 
Strait (less than 1 00 m deep) to the Pacific and· the Fram Strait 
(2600 m deep) to the Atlantic. The Fram Strait is thus the only 
deep outlet to other oceans. 
The surface circulation in the Arctic Ocean consists of the 
Beaufort Gyre over the Canadian Basin and the Transpolar Drift 
Stream across the Eurasian part qf the basin, which then exits 
through the Fram Strait (Aagaard, 1 985). High salinity Atlantic 
water cools on its way north and -sinks north west of Spitsbergen 
. and in the Barents . Sea . . This forms the mid layer of the ocean. 
Here, ·· the circulation is opposite to the wind-driven surface 
· circulation because the incoming current is turned to the right, up 
against the slope of the continental shelf. The deep water is 
renewed by sea ice formation on the shelves (Wadhams 1 994 ), 
increasing the salinity of shelf water and helping it to sink down 
around the slope of the shelf edges. Deep water is also formed by 
1 
the mid-gyre convection in the open Greenland Sea. Again, sea ice 
formation (in the Jan Mayen Current) assists this procedure, and 
this leads to direct overturning. 
The structure of the Arctic Ocean thus consists of three water 
masses in · distinct strata, with the whole central Arctic Ocean 
permanently covered by ice, forming a persistent multiyear 
system that is harder and thicker than the sea ice around the 
Antarctic (Foster, 1 978, Carmack 1 990). The surface water layer 
has low salinity because the land masses surrounding the Arctic 
Ocean have large rivers: the Ob, Yenisei, Lena and Mackenzie, 
discharge large amounts of fresh water and sediments (Malkki 
1991 ). A strong pycnocline forms between the surface layer and 
the warmer, saltier layer beneath. This limits nutrient and 
energy fluxes between the two water masses. The bottom layer 
is cold and has high salinity, and is thus very dense (Stefansson 
1994 ). 
When sea ice is formed in the Arctic Ocean it either remains 
trapped in the Beaufort Gyre or else, exits through Fram Strait in 
four years or less. In that time it can reach three or four metres 
thickness before it flows south via Fram Strait (Wadhams, 1 986 
and 1 994 ) . This narrow strait is the main outflow of sea ice · 
from the Arctic. 
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In late autumn, ice starts to form and is then driven 
southward. Maximum ice extent is in late winter in higher 
latitudes, but as it takes time for the ice to flow southwards, the 
maximum extent at lower latitudes is later, usually in early or 
late spring, March to June. 
Figure 3. The distribution of sea ice in the Arctic. Left: October. Right: March-
May. 1: recent minimum. 2: recent normal. 3: recent maximum. 4: estimated 
maximum in historical times. (From Eyporsson and Sigtryggsson, 1971, quoted by 
Malmberg, 1984). 
Figure 3 shows that there are large annual differences in the 
distribution of sea ice in the Arctic. Sea ice is usually at its 
minimum in September and October. The location of the ice edge 
is highly variable, changing a lot from year to year (Vinje, 1977 
and 1989) and also within shorter periods, of weeks and days. 
There are also great differences between the west and east 
coasts of the continents; sea ice reaches much further south on 
the east coast of continents. In the Atlantic, the differences can 
be 30° of latitude. This is because of the Coriolis force, bending 
currents towards right in the Northern Hemisphere; the warm Gulf 
Stream heading North flows along the west coast of Norway 
whilst the cold East Greenland Current runs south along the East 
coast of Greenland. 
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2.3 Sea ice off the coast of Iceland 
Iceland is situated in the area of the polar front in air masses 
in the North Atlantic Ocean, hugged by the warm lrminger Current 
but also subject to the influence of the cold East Greenland 
Current (Malmberg 1984 and 1 969).· Climate in Iceland is thus 
subject to changes in climate, between harsh periods and more 
. flourishing eras, 
·· Occasionally, sea ice "visits" Iceland. Variations in the 
occurrence are · believed to be dt1e to the relation between the 
· quantity of ice . and Arctjc water in the East Greenland Current, 
salinity and temperature distribution in the oceans north of 
Iceland and the effect of atmospheric pressure fields upon their 
circulation. The wind field in the Arctic Basin determines how 
much comes thorough Fram · Strait, whilst wind stress in the 
Greenland Sea determines onward transport (Aagaard, 1 972) and 
local oceanography determines whether ice can reach the coast. 
"The cold water system in the Iceland Sea north and east of 
Iceland, more or less fed by waters from the East Greenland 
Current, is known as the East Icelandic Current" (Malmberg, 1 992: 
78). If the cold East Icelandic Current is dominant sea ice is 
more likely to come to Iceland and stay for a longer period 
(Malmberg 1984 and 1 977). Iceland can then become, in a way, a 
peninsula of Greenland, with correspondingly harsh conditions. 
Malmberg described what had happened in the 1 960' s when sea ice 
became common again, after decades of very little or no ice off 
the coasts of Iceland: "The East Icelandic Current, an ice-free 
Arctic current in the period 1948-1963, later advanced south and 
eastwards and _developed into a Polar current in 1964-1971, 
transporting and maintaining drift ice" (Malmberg, 1992: 79). 
The sea ice off the coasts of Iceland consists mainly of first 
year ice from the Greenland Sea and multi , year ice from the 
Arctic Ocean. Investigations based on driftwood collection and 
analysis suggest that the sea ice that comes to Iceland is mainly 
from the Siberian sector of the Arctic Ocean (Eggertson, 1994 ). 
Driftwood that reaches Iceland must have been frozen fast in the 
ice because it would not be able to float by itself for such a long 
time, as it would get soaked and sink earlier. 
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Figure 4. Currents in the lrminger Sea and south of Iceland. 
(Stefansson, 1962: 60) 
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Figure 5. The surface currents of the Iceland Sea. (Stefansson, 1962: 57) 
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The sea ice that comes to Iceland is most often of the kind that 
has broken from the main pack ice, has formed "ice patches" that 
are pressed up towards the coast and can then form "pack ice" 
again. The ice can travel very fast, especially if winds and 
currents work together. The "Nansen rule" is that sea ice can 
travel with a speed that is 2-6% of the wind speed. The sea ice 
travels at about 30° to the right of the wind direction (Jakobsson 
Jonas, 1969, Zubov, 1943). 
·. Icebergs, mostly calving from - the Greenland Ice Sheet into 
Scoresby Sund, but possi_bly also from North Greenland, Svalbard 
(Spitsbergen) or Franz Josef Land, occur occasionally, mostly in 
the autumn. This is . when most of the icebergs calve from the 
.• glaciers and sea ice extent is at its minimum so the icebergs are 
not frozen in the sea ice c·over and brought to south Greenland but 
are able to "travel" more freely. 
Fjord ice does not form every winter because of the warm 
. lrminger Current flowing clockwise around the island (figure 4 
1 
and 5). Shallow fjords and bays freeze when the temperature is 
low for a long time; ice qften forms in them when sea ice is near 
the coasts as the weather tends to be colder then and the sea is 
also colder. 
Almost every year some sea ice appears at the north-west 
peninsula "Vestfiroir", and occasionally the ice blocks the north 
and the east coast (Bergp6rsson, 1969, Einarsson~ 1969). The 
south and west coasts are hardly ever visited by ice, due to the 
warm lrminger Current. The current comes up to the island in the 
south and flows to the west. Off the North West coast it "meets" 
the cold East Iceland Current and these currents mix gradually as 
they flow east along the north coast and then south along the east 
coast . . 
When all the north and the east coasts of -Iceland are blocked 
for some time the sea ice affects the local climate to a great 
extent , with associated impact on vegetation, fishing and 
navigation. This topic will be discussed in more detail in chapter 
seven. 
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3. SOURCES 
3. 1 Introduction 
Comparing and validating sources requires knowledge about 
where they were written, when, why, how and by whom. Sources 
are considered to be more reliable if the writer was near to the 
event in tiine . and space (Ingram et al, 1981 b). It is best if the 
writer experienced the event _ himself and wrote the descriptions 
of it at the same time as it -happened. The more intermediate 
links there are in transferring - the information, -the more is · the 
risk of error or misunderstanding. Wigley et al (1985) wrote 
"One of the main problems with using documentary source for 
climate reconstruction is the quality of the basic data. Only data · · 
that are demonstrably accurate, correctly dated and from a known 
location should be used". 
The known sources of data about sea ice off the coasts of 
Iceland in the · early 20th Century used here are those from the 
Danish Meteorological Institute: "lsforholdene i de Arktiske 
farvande" (Sea ice in the Arctic waters) and Lauge Koch's "East 
Greenland Ice". Also known in Iceland is J:>orvaldur Thoroddsen's 
book "Arferoi a fslandi 1 pusund ar" (Climate in Iceland in a 
Thousand Years). The Icelandic Meteorological Office was 
established in the early Twenties and started collecting sea ice 
information then. These were sent to the Danish Meteorological 
Institute as well, where they were published. Other sources used 
here, not as well known, are maps, showing the sea ice extent, 
that the Norwegian Polar Research Institute made from sealer's 
logbooks. A_ few diaries, written by farmers, living along the 
coast of Iceland, are also used. These have not been used for 
their sea ice information before. A few descriptions of sea ice in 
different books, either on sea ice or some autobiographies, are 
used here, but more as an example than a thorough collection of 
sea ice information from such books. 
It is worth noting that even though sources differ in quality, 
virtually· no source is perfect. Errors and misunderstandings can 
easily get into every source. A good example of this is the change 
in scales of length; in the early years of the reports from the 
9 
Danish Meteorological Institute and in Thoroddsen, s book, "miles" 
are so-called big miles, that is, four times as long as an ordinary 
nautical mile. This could easily cause misunderstanding in 
interpretation. 
The possibility of collecting sea ice information was in these 
years limited to observation from the coast and from ships. New 
data were probably sent between land stations to help ships to 
decide which sea route was clear. 
Sea ice research was originallt connected to exploitation of 
resources, mainly whale? and seals; expeditions to the polar 
regions, to find "riew" lands and new resources; and to find better 
sea ro.utes · (Jonsson, J., 1988). One of the great Arctic 
researchers was Fridtjof Nansen, who in 1 893-6 let his ship, 
"Fram", freeze fast in the ice with the hope that the ice would 
carry it over the North Pole. This journey, though not successful 
in going over the North Pole, added much to sea ice research 
(Koch, 1945). There is no doubt that the "Titanic" accident in 
191 2 brought sea ice and icebergs into people, s discussion, and it 
was the reason behind the founding of the International Ice Patrol 
(Stefansson, 1994). 
3.2 The Danish Meteorological Institute 
The Danish Meteorological Institute was established in the late 
19th century. It soon started collecting sea ice information, and 
its annual report series "Sea ice in the Arctic waters", runs from 
1 876 onwards. At that time, the institute gathered information 
from weather stations in Iceland, and from quite a number of 
ships that sailed · in those waters. In the early years, the editor 
H.Vare complained that not all ships sent information. It was 
important for the security of sealers, and all _ships navigating in 
Arctic waters, to have good information about the sea ice areas, 
as well as being important for research on sea ice to get as much 
information as possible. This is a very well known problem for 
sea ice research. By giving information about the sea ice edge, 
fishermen also gave information about where they were fishing. 
Table 1 lists the number of ships that sent information about · 
sea ice in the ocean around Iceland. 
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YEAR 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
Table 1. Number of ships that sent information about sea ice in the ocean around 
Iceland to the Danish Meteorological Institute. 1901-1925. (Garde, 1902-1926). 
t 
JAN FEB MAR AP MAY JUN JUL AUG SEP OCT NOV DEC SHIPS 
2 13 11 9 7 8 4 1 15 
1 5 14 10 7 6 6 5 1 18 
9 8 9 9 7 1 1 13 
3 2 4 8 8 6 7 7 5 4 1 1 11 
2 3 4 9 10 12 12 10 7 4 4 2 15 
2 4 5 10 11 11 10 10 8 6 1 13 
4 5 9 10 9 9 9 9 8 8 5 3 11 
1 1 2 1 3 4 5 5 5 2 1 1 7 
4 4 4 4 4 6 5 4 4 4 4 4 6 
1 1 1 1 1 1 1 1 1 1 1 1 1 
1 2 3 5 7 6 6 5 3 1 1 1 8 
4 4 4 5 5 6 6 . 6 5 4 ' . 4 4 6 
3 3 3 4 4 4 4 4 4 4 4 3 4 
1 1 1 1 1 1 1 1 1 1 
2 2 3 3 3 3 3 3 3 3 3 2 3 
1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 
1 1 
1 1 1 2 1 1 1 1 1 1 2 
1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 3 3 3 2 1 1 4 
3 3 3 4 4 4 4 4 4 4 2 2 4 
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It is surprising to see how few ships sent information in the 
second half of the period. One could expect to get less 
information during the First World War, but the situation did not 
change until 1 924 and 1925. Information from the winter months 
gradually increased after 1 903. It is not possible to see where 
exacly these ships were. There is no doubt that there were more 
ships around Iceland in these years (Jonsson, J. 1 988 , 
Porsteinsson, 1991 ). 
The weather stations or places where the Institute · got reports 
from are showed in figure 6. Table 2 indicates for what year each 
place sent sea ice data. Unfortunately, it was only possible to 
get information from the years 1905 to 1925. 
Table 2. Weather stations, and other. places, where information about sea ice was 
collected and sent to the Danish Meteorological Institute. (Garde, 1906-1926). 
Dalatangi: all years. 
Langanes: 1905, 1908-12, 1917-19, 1921, 1923-25. 
Gr1msey: 1 907, 1909, 191 2-24. 
Sauoanes/Siglufjorour: 1905, 1906-25. 
Skeggjastaoir: 1 906. 
Horn: 1909-1925. 
The sea ice conditions are described in the text of the reports 
and they are backed up with ice charts for the summer months, 
usually April to August, but sometimes March and September are 
also included. 
3.3 The · 1celandic Meteorological Office 
The first precursor of an Icelandic Meteorological Office was a 
department in the Loggildingarstofa (Authorization Office) that in 
1920 started collecting information about weather. The Icelandic 
Meteorological Office was then formally established as an 
independent institute in 1926 (Jonsson, T. 1 993). From the very 
beginning the Office collected sea ice information. Ships were 
supposed to send reports about where and when they observed 
• 
some or any ice. It has always been difficult to collect such 
information as crews are not necessarily willing to give 
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information about their main fishing areas. It has also been 
difficult to get information about clear water; no ice. The 
.. 
Ice landic Meteorological Office continued to send sea ice 
information to the Danish Meteorological . Institute, which then 
published them in the reports "Sea ice in the Arctic Waters". 
From· 1 924 the Office published reports where the ice conditions 
were described briefly. Later, these were described in more 
detail in the journal 11 Jokull 11 b_ut from late 1960 's the Sea Ice 
Research Division of the Office has published the report series 
"Sea Ice off the coasts of Iceland". 
Sources· from the . Icelandic Meteoroiogical . Office are only used 
indirectly here in the reports from the Danish Meteorological 
Institute. 
3.4 l:>orvaldur Thoroddsen 
l=>orvaldur Thoroddsen was a very efficient Icelandic naturalist, 
who wrote various books on Icelandic nature. In 1 91 6-1 7 he 
published a book 11 .Arferoi a f slandi r pusund ar 11 ( Climate in 
Iceland in a Thousand Years), descriptions of climate in Iceland 
since it was settled. His book was based on climatic related 
comments or descriptions in sagas, annals, books and newspapers, 
material he had been collecting over 30 years, in parallel with 
other studies. Porvaldur argued that the climate in Iceland had 
not changed significantly in these years; that is, bad years had 
always come in between better years, but the climate had not 
changed on the whole (Thoroddsen, 1 91 6-1 7, Koch, 1 945). He said 
that the writers of the earliest material had not been so 
interested in - cl imate, it was not news that the sea ice came 
because it happened so often. Some had even failed to mention 
volcanic erupt ions, events t hat they must have known about. Thus 
silence about sea ice and severe years in the early literature did 
not have to mean t hat t here had not been any. Many of these old 
descriptions, especially the sagas, were written Genturies after 
the events had actually happened and thus they were not 
completely reliable. Thoroddsen had not experienced the warming 
in the early Twenties. Fridtjof Nansen seems to have shared his 
opinions in this (Koch 1 945). Lamb ( 1981: 292) wrote "Around 
1 880-1 900 it was apparent from the first 100-year series of 
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weather observations that the climate averages of that · time 
were very similar to those of a century earlier, and it became 
conventional to treat climate as essentially constant". 
Thoroddsen, s and Nansen 's opinion must have been coloured by 
this. 
!Jorvaldur Thoroddsen 's book has . been criticised for not being 
selective in the material used and not using word-for-word 
descriptions (Vilmundarson, 1969). In the last years, he relied a 
lot on the reports from the Danish Meteorological Institute as he 
stayed in Denmark in these years. However, his book is of great 
value and has been used by a lot of people studying climate in 
Iceland. The sources Porvaldur Thoroddsen uses each year are: 
Nautisk Meteorologisk Aarbok (the same information as "Sea ice 
in the Arctic waters" by the Danish Meteorological Institute): All 
years. 
Pj6oviljinn (Icelandic newspaper, published in Reykjavik and 
Bessastaoir, SW-Iceland, and Tsafjorour NW-lceland): 1901, 1 902 
and 1903. 
Stefnir (Icelandic newspaper, published in Akureyri, N-lceland) : 
1901 and 1902. 
Norourland (Icelandic newspaper, published in Akureyri, N-
lceland): 1902, 1907, 1908. 
Nationaltidende (Sofartstidende) (Published in Denmark) : 191 1. 
Unfortunately, it is difficult to say whether he got hold of 
Icelandic newspapers for all the years, but found them not adding 
anything important to the Danish reports, or whether he only read 
them in these years. 
3.5 Lauge Koch 
Lauge Koch was a Danish geologist who had worked a lot in 
Greenland, mainly in mapping the geology. He was very popular in 
Denmark and most of his work was publ ished in the series 
"Meddelelser om Grnmland". His book, published in t hese series, 
"The East Greenland Ice" was originally supposed to describe the 
ice condition in the years that he had been in the field in 
Greenland, but it developed and ended as an holistic description of 
the sea ice off the coasts. of Greenland. He wrote it during the 
Second World War when Denmark was occupied by Nazi Germany, 
14 
--· _ ..... __ _ ........ .. 
so he had enough time to write (Koch, 1 945). In the preface Koch 
writes: "Nobody knows better than myself the uncertainty of 
much of the material utilised in the present paper; even 
information on the ice condition within the present century 
should often be employed with · great cri t icism." His book is a 
great work on the . East Greenland ice, but it is very difficult to 
trace where some of his information comes from · and how reliable 
it is. Even . though most of it is reliable, it is hard to recognise 
the less reliable data Therefore, it is necessary to treat all his 
information with great care. 
. . 
3.6 The Norwegian Polar Research Institute . 
The golden age of Norwegian oceanic research was in the late 
1 9th century and the first 1 4 years of the 20th, that is, until the 
First World War started (Jonsson, 1 988). The study of sea ice 
was also blooming at the turn of the century. Fridtjof Nansen 's 
journey on "Fram" in 1 893-1 896 was a great achievement which 
brought much knowledge about sea ice and its behaviour to the 
scientific world (Jonsson, 1 988) . Norwegian whalers and sealers 
followed their prey to the Arctic Ocean as well as the Southern 
Ocean. Like other ships, they were supposed to send their ship 's 
logbooks, or a copy of them, to the Meteorological Institute. Many 
of them reached the Institute, where, later, information from 
them were used to draw maps on sea ice cover. In a letter from 
1 923 (Kept in the archive at the Norwegian Polar Research 
Institute. See Appendix I) Adolf Hoel writes that Otto Sverdrup 
and A.Hermansen were to go to several places in West and North 
Norway to collect information about the sea ice near Svalbard 
(Spitsbergen) and in the Greenland Sea. The reason why this was 
done must be a combination of the scientific interest as well as 
security matters of ships navigating in the sea ice zone. Drafts 
of the maps were prepared in the 1 920' s but it was not until the 
1 980 's and 1 990' s that Geir Kjc:ernli and Torgny Vinje at the 
Norwegian Polar Research Institute actually finished them. These 
maps are excellent, they show the ice limit, the reliability of the 
sources and the ice type, when that is known (See Appendix II). 
These maps are now being scanned in a database at the institute, 
using the geographical information system Arclnfo. 
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3.7 Diaries 
Many personal diaries were written in Iceland in the early 20th 
century, some of which have been given to archives, either in the 
author's home county or in Reykjavik. There is no doubt that more 
diaries could be found by contacting the descendants of "known" 
diary-writers or by advertising for diaries. These books contain 
descriptions of the nature: weather, vegetation, earthquakes and 
other things, as. the writers were strongly connected to nature; 
. they were farmers who relied heavily on the climate and its 
effect on · vegetation. Those who- lived along the coast were · also 
fisherman; they tried to use all that each season had to offer on 
the . land and in the sea. The · arrival of sea ice had influence on 
their life, but not necessarily always in a negative way. That 
will be discussed in more detail in chapter seven. 
Obviously, the kind and quality of diaries varies a lot. Since it 
takes a lot of time to read most diaries, especially those whose 
handwriting is difficult to understand, it is important to 
carefully choose the ones to use. There are a few matters that is 
worth having in mind when diaries or diary writers are chosen: 
1. Does the writer write every day ? The more often he 
writes, the more likely the information is to be accurate and 
reliable. 
2. What are his interests in the phenomena, is he trying to 
prove something and is there any reason why he should show any 
interest in the information one is looking for ? 
3. · What are the writers opportunities to observe, in this 
example, sea ice ? Where is he situated, can he actually see the 
sea? 
4. Is it clear -that the writer stays at the place he says he is 
at, in the beginning of the diary, all the time ? 
5. What is his concept of directions ? It is necessary to know 
the region of the farms well, place names and how they describe 
directions, for example north is not always north but quite often 
follows the landscape up to a certain point. 
6. Descriptions like "little", "much" and "large" might not be 
consistent with the way. that others would describe the same 
i 
thing. These descriptions should be handled with care. "Much" ice 
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in a period of very little ice might be less than "lit t le" ice in a severe ice period. 
7. Does the writer mention everlts that he, if he were writing at that place and time, should have known about ? In a thesis like this one, geographical distribution is also important. It is better to choose diaries where there is a lack of other information or observation. Direct comparison of a certain weather station . and a diary written near is an interesting but · slightly different topic; 
One could ask whether -the diaries add anything to what we aiready know about · sea ice and if it is worth the time it takes to read them. How good a source are the diaries ? · The diaries give good information about sea ice near their home and add points to the observation network, which in those days was not very · dense.- If they mention sea ice, one can be almost sure that there was some. If they do not mention ice where other sources mention ice, it does not mean that the writer saw ice but did not mention it. The view is often limited when ice is near the land, as fog is very common at the ice edge. It is fascinating how these busy men spent time to write down what had happened. In some ways it must have been practical for them to note down things about farming. They had their theories about weather, and knew when there was greater possibility of sea ice because of how the winds had been blowing during the previous weeks and from other signs. Sometimes they gave comments about the sea ice arrival: "This is most peculiar after the strong southerly winds more or less all winter" (Jakobsson, J6nm 1901 ) . They knew which patterns of weather could bring them the ice. 
It is important to compare diaries with other information, from weather station and ships, to get to know them as a source of sea ice information, before older data, from times when there were no or little systematic observation existed, are to be used. 
Figure 6 shows the situation of diaries used in this thesis. Information about a lot of ot hers was collect ed, partly because it was necessary to choose carefully which books to read, and partly to be able to check things better if some major question of the 
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state of ice would arise, and also for further reference if this 
work should be continued later. 
The diaries used are listed below, as well as the period which 
was read and used: 
Mr. Finnbogi Bern6dusson, Bolungarv1k (NW peninsula): very 
good diary, good descriptions of sea ice and weather. This diary 
was read for November and early December 1 91 7, and all year 
1923. · The diary continues beyond this date (National Library in 
Iceland, Department of Documents)._ 
Mr. N1els Jonsson, Gjogri (NW peninsula): excellent diary of his 
work, with long descriptions of the sea ice as well as· the 
weather as a whole. Unfortunately, there was very little time to 
read it and therefore each month he mentioned sea ice gets a 
mark but his descriptions of sea ice and its effects are not used 
here. Hopefully, there will be time to do this later. The 
handwriting is very easy to understand and sea ice information is 
often underlined. The period from January 191 0 until April 1 925 
was used, but the diary lasts from 1 893 to 1 934. 
Mr. P6rour 1 Hofoa. Hofoa, Grytubakkahreppi (N-lceland): a 
good diary but can be difficult to read. He describes the sea ice 
well, as well as weather, birds (when they came in the spring, 
etc.) and his work. This diary was read for the period April and 
May 191 1, May 191 5, and November 191 7 to early January 191 8. 
His diary lasts the period from 1887 to 1935. 
Mr. J6n Jakobsson, Tjornesi (NE-Iceland): probably the best 
diary used here. He writes long descriptions about the sea ice, 
weather, vegetation, earthquakes, birds, ships coming and leaving 
Husav1k harbour, fisheries, his own work and various events in his 
county. The handwriting is very beautiful and easy to read (in 
Icelandic). It would be possible to gain much reliable information 
from this diary, more than just about sea ice. This diary was 
read for the period January 1901 to end of April 191 5 when 
unfortunately, the writer became very ill and died in the 
beginning of May. This diary starts in 1 889. An example of his 
writing is shown in Appendix Ill. 
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Figure 6. Observations from land: weather stations and diaries. 
Mr. Bjorn Jonsson, Hornafiroi (SE-Iceland): short descriptions 
about sea ice and weather, as well as his work. Handwriting good 
but very small and thus often difficult to read. This diary was 
read for the period February to April 1902' but it lasts from 1873 
to 1946. 
Mr. Porleifur Jonsson, Hornafiroi (SE-Iceland): short 
descriptions of sea ice conditions and weather. He also describes 
his work briefly and a few events. Good handwriting and easy to 
understand. Read from February to May 1 902, but is said to run 
from 1864-1956. 
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3.8 Others 
There is no doubt that other sources of information do exist. 
There were a lot of ships in Icelandic waters in the beginning of 
the Twentieth Century: fishing vessels, research expeditions and 
explorers on their way to the Arctic (Jonsson, 1 988). A lot of 
diaries written in places all around the country are available 
from archives all around Iceland, and some are privately owned, 
in many cases by the descendants of the writer. Many 
autobiographies mention experience -of sea ice. 
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4. METHODS 
4. 1 Measuring distribution, quality and quantity 
Even though we can get fairly .good information about the ice 
edge at many times, information about the ice, what type of ice it 
is, its thickness and percentage of cover, is much harder to 
collect and interpret. In the following sections, methods that 
other people have used are de~cribed, as well as the m_ethod that 
was chosen here to describe the sea ice severity in Iceland in the 
early 20th Century. 
4. 2 Earlier work 
There are three main ways of telling the sea ice history: with 
written descriptions, maps, or tables and diagrams. This work 
will focus on tables and diagrams. 
Most people who have used statistics to describe the sea ice 
condition off the coast of Iceland, have chosen to divide the coast 
into several sectors and to count how often, in weeks or months, 
each area has had ice. 
Figure 7. Porvaldur Thoroddsen' s diagram for the occurrence of sea ice near the 
coasts of Iceland. The lines show in what month and for how long time the ice was 
near the coasts of Iceland. The width of the lines indicate roughly the quantity of ice. 
(Thoroddsen, 1916~17: 358) 
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Porvaidur Thoroddsen ( 191 6-191 7) made a diagram showing 
occurrence of ice at the coasts of Iceland in the years 1 781-1 91 5 
(figure 7, though only the years 1865-1915). The thickness of the 
lines indicates in a rough way how much ice there . was in. each 
month. It is not clear · how exactly he decided the thickness. He 
refers to ice that is very close to the coast or fast ashore, but 
does usually not mention single ice floes further away . 
. As well as drawing maps showing maximum ice extent, Lauge 
Koch used a similar method as Thoroddsen, dividing the coast into 
sectors and counting the incidences of ice. His indices based on 
this method are well known and have been used widely. He also 
defined the ice years in Iceland as follows: 
A-years.-The ice belt is narrow all the year round. This 
means that the outer limit of the ice belt during its 
maximum width is not very distant from 67° N.lat., 20° 
W.long. When the ice belt is narrow, the occurrence of the 
ice along the shores of Iceland will be of short duration. 
A.1 .-The ice belt does not fill the waterway between 
Iceland and Greenland. Iceland is free of ice throughout the 
year. 
A.2.-The ice belt touches the north or the west coast. 
Iceland is almost free of ice. 
A.3.-The ice enters H(mafl6i and shows a tendency to 
persist there for some time. 
A.4.-The ice is carried by the northern branch of the 
lrminger Current along the shore to the east coast, in rarer 
cases to the south coast, and sometimes as far as 
Vestmannaeyjar. 
8-years. -A broad ice belt north of Iceland. In about 67° 
N. lat. the ice edge occurs near 1 5° W.long. 
8.1.-The ice belt does not reach the coast. Iceland is free 
of ice. 
8.2.-The ice belt reaches the the north or east coast along 
a short stretch. 
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8.3.-The ice belt lies along the whole north coast, and 
part of the ice may be carried by the current down the east 
coast. t 
C-years.-A very broad belt of ice north of Iceland. In c. 
65° N.lat. the ice edge occurs near 1 2° W.long. 
C.1.-The whole east coast is skirted by a broad belt of ice. 
C.2.-The northwest, north, east and south coasts of 
Iceland are surrounded by large ice masses. 
C.3.-The west coast, also, comes into touch with the ice 
· masses, ice drifting into - 8reioifjorour or Faxafl6i, and the 
· inner ramifications of these two bays are frozen up. 
(Quotation from Koch, 1945: 21 2) 
Table 3. Lauge Koch' s classification of sea ice severity for the years 1 901-1 9 2 5. 
1901 A3 1 911 C1 1921 82 
1902 A4 1912 82 1922 A1 
1903 A3 1913 81 1923 A3 
1904 A2 1914 83 1924 A2 
1905 A2 1915 83 1925 A3 
1906 83 1916 82 
1907 83 1917 82 
1908 A2 1918 C1 
1909 A2 1919 83 
1910 A2 1920 A2 
A-years 1. and 2. have hardly any impacts at all while 3. and 4. 
might do so in a short period. All the 8 years give rise to a more 
or less cold · climate in the North and hinder navigation greatly at 
a local level. C-type years affect the climate in the whole of 
Iceland and hamper navigation greatly (Koch, 1945). 
Hlynur Sigtryggsson ( 1 9 69) has updated Porvaldur Thoroddsen' s 
diagram and has also added · information to some of them. He 
studied the information Porvaldur Thoroddsen had and how he 
drew the lines to decide how to continue drawing comparable 
lines. Hlynur Sigtryggsson also updated Lauge Koch' s figures of 
the ice edge in each month. 
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Icebergs are not included, to make the figures similar to the 
older ones, nor is ice further from land than 20 miles. That is in 
co-ordinates with the distance from land that ships went out for 
fishing earlier in the century. 
Eidkur Sigurosson and 1=>6r Jakobsson ( 1991) made a schematic 
classification indicating the extent of sea ice around the coasts 
of Iceland in the 20th century. "Sea ice years" were grouped in 
the following manner; 
A: None or very limited ice. 
B1: Scanty ice (in general ice off NW-lceland). 
B2: Medium ice (in general ice off NW- and N-lceland). 
B3: Heavy ice (in general ice off NW-, N- and E-lceland). 
This method gives a good overview of the 20th century (until 
1 990). The length of time that the ice remained is not included 
but the probability for a severe ice year increases with a higher 
B-number. It is worth noting how great the changes are within 
the century. With a few exceptions, the period between 1 920 and 
1965 has very little ice, whereas the periods before and after are 
much more severe. 
Interpretation of the years 1901-1990 is listed in table 4. 
Astrid Ogilvie has described the history of sea ice in Iceland 
until the 19th century (Ogilvie 1986 and 1992), and is currently 
working on the 1 9th century data. She based her research on 
annals, sheriffs' letters, weather diaries and early newspapers. 
When discussing the 1 8th century (Ogilvie 1 986) Iceland was 
divided into four zones; West, North, East and South, and each one 
of them got a mark for each of the four seasons, if ice occurred. 
From this data she made diagrams showing hQw many ice-seasons 
there were in all the zones in a decade. Ogilvie has made a large 
contribution by evaluating sources and adding "new" information 
to the climatic history of Iceland. 
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Table 4. Schematic classification of "sea ice years". ii 
1. 
,,. 
(Sigurasson and Jakobsson 1991 ). I 
1901: 81-82 1931: A tl 961: A ii'. 
1902:83 1932:82 1962: A 
1903: 81-82 1933: A 1963: A 
1904:A 1934:A 1964:A 
1905: A-81 1935: A 1965:83 
1906: 81-82 1936:A 1966:A 
1907: 82-83 1937: A 1967:82 
1908: Bl-82 1938:B2 1968:83 
1909: A 1939: A 1969: B2-B3 
1910: A-81 1940:A 1970: B2-83 
1911: 83 194 l: A 1971: 82 
1912: A-81 1942:A 1972:A 
1913: A 1943: 81-82 1973: 81 
1914:83 1944:82 1974: A-81 
_-
-1915: 82-83 1945:A 1975: Bl-82 
1916: 81 1946: A-81 1976: A-81 
1917:81 1947:A 1977: B1-82 
1918:83 1948:A 1978:A 
1919:82 1949: B1 1979: 82-83 
1920: 81 1950:A 1980:A 
1921:81 1951: A 1981: A 
1922:A 1952:A 1982: A 
1923: A-81 1953: A 1983: A 
1924: 81 1954:A 1984: 81-82 
1925: 81 1955: A 1985: A 
1926:A 1956:A 1986: 81-82 
1927:A 1957:A 1987: A 
1928:A 1958: A 198'8: 81 -82 
1929: 81-82 1959: A 1989: 81 
1930: A 1960:A 1990: 81-82 
l 
; 
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4.3 Area boundary 
The sea around Iceland was divided into distinct parts, referred 
to as zones 1 to 9 (figure 8), which are numbered clockwise from 
south Iceland. These zones correlate with the weather 
forecasting zbnes used at the lcel.andic Meteorological Office, 
each subdivided into inner and outer (i and o), at a line 
approximately 6 nm from the coastal extremities. 
This was done partly because of the · different ways of sampling 
the data; weather stations and diaries give good information 
about the inner zones as it is should be easy, if there is no fog, to 
· see ice · that js 6 nm from the coast, whereas ships give 
information · about both inner and outer zones. It was also 
considered useful to be able to distinguish between sea ice very 
close to the coast and ice further from the land: 
AREA BOUNDARY 
So 60 
4o 
7o 
80 
2o 
9o 
1o 
Zones 1 - 9, inner (i) and outer (o) 
Figure 8. Area boundary. The sea around Iceland was divided into distinct parts, 
referred to as zones 1-9, inner (i) and outer ( o ). 
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4.4 Time units 
The sources give us information in different time units. Lauge Koch's maps show maximum ice extent for each month, whereas the Norwegian maps have fourteen day intervals. The Danish Meteorological Institute · has a written description for all months and maps, showing the ice extent · in some part of a month, for the summer months, usually from April until August. It is in some cases possible to trace the movements or changes in the ice cover . . day by day in these descriptions. · The diaries give information in days, sometimes many times .a day. 
It was decided here to have a time resolution of one month. This is because the majority of the sources used indicate the amount of sea ice for each month. The number of day to day descriptions in Porvaldur Thoroddsen, s book and the reports from the Danish Meteorological Institute are not enough to support a finer time scale. The network of diaries is not dense enough yet to support this either. It would be possible to go to a finer time scale after adding information from more diaries to the database, as well as examining the primary sources from the Danish Meteorological Institute and the Norwegian Polar Research Institute. Some difficulties arise when one has to compare monthly data with fourteen day data because these fourteen days do not •i fit into" months. The way this was handled is described in section 5.1; "Comparison of different sources" . 
It should be stressed again that an "icemonth", or an "iceday" is a month or a day where ice has been observed in one of the zones. 
4.5 Sea ice code 
Each zone was allocated an ice-code for each time unit, depending on how much ice there was in particular zone at the time. Here below, these ice-codes are explained.· 
(O No ice.) 
1 Some ice, up to 7 5% of sea ice cover. 
2 Much ice, more than 7 5% of sea ice cover. (9 State of ice unknown.) 
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The boundary between "some" and "much" ice was decided to be 
7 5% because at . this concentration, ice can easily hinder 
navigation. In further studies of this topic, it might be 
considered useful to have more ice codes to distinguish "very 
little ice", up to 25 % of ice cover, from "some ice " 25-7 5% 
cover, or even more steps. These ice-codes have no direct 
"quantitative" value but they should enable one to get a view over 
some area or period. When these icemonths are counted together 
they are an indicator of sea ice seve(ity in Iceland. 
It is often difficult to distinguish between "no ice" and "state 
of ice unknown". This applies especially to the outer zones as 
ships tend not to send information about clear water. We can only 
. 
. 
assume that most of the empty spaces in the comparison table, 
that is intr.oduced later, mean no ice, but it would really be 
necessary to discover which ships were in Icelandic waters at 
each time and exactly where they were. After that, one would 
have to hope that the particular ship would have sent information 
about ice if it saw any. It would hopefully then be possible to 
distinguish between no ice and no information. 
4.6. The reliability of the sources. 
When the information from the sources is analysed, it is 
necessary to know how much "weight" they should get in the final 
table. Information was classified according to the assumed 
reliability of the sources into these groups: 
0 Very uncertain information, time and place not clear. 
Some of the data from the Norwegian maps. 
1 Secondary sources of doubtful or unknown origin. 
Lauge Koch-: s maps, sometimes Thoroddsen' s information 
and some newspapers. 
2 Secondary sources where the primary source.is indicated. 
From the Danish Meteorological Institute, and in some 
cases from Thoroddsen' s book. 
3 Good primary sources, where observations are made each 
day or frequently each day. 
The diaries, the Norwegian maps. 
One could argue that Lauge Koch does not get a reasonable 
treatment in this classification, but the problem is that even 
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though most of his data are very reliable, we cannot spot the more uncertain ones. Therefore, all data stemming from his maps 
· will be treated as if all of it were uncertain. 
Information from sources was made into ta.bles (table 5), indicating what kind of reliability each zone got for each time unit. Different sources get different quality numbers, depending on how reliable they are. These numbers are explained in table 5 . This ensures that the reader can see from what source each code came and can trace it or change the reliability factor when and if the sources this work is based on are viewed again. It would, for example, be necessary to go through Lauge Koch, s notes to see what he based his maps on. 
4. 7 Limitations 
The zones are not equally large, so the data set that comes from summing the ice-codes is not a direct quantitative measure of the amount of sea ice in the ocean around Iceland. One should bear in mind that the ice code only shows maximum ice extent for each time unit. This can mean that if zone was covered with ice only for one day, that zone gets the same ice code as an area that was covered with ice for the whole month. Therefore, when trying to measure the severity of sea ice arrivals, · it is necessary to look at the data set as a whole to get a view over what was happening in an area at a certain time. If a zone was covered with ice during the month before and the month after the month of interest, it is likely that it was ice-covered during the month of interest. 
Ice code 1 has a very wide spectrum, that is, a little ice floe drifting in the edge of an area gets the same code as an area more than half filled with ice. 
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5. SEA ICE HISTORY 
5.1 Comparison of different sources 
The method of presenting the data that is introduced in the 
following pages results from difficulties in comparing sources 
that give information in different time units. The diaries, and 
sometimes Thoroddsen and the Danish Meteorological Institute, 
give us information about the . sea ice conditions in days, whereas 
. the Norwegian maps have resolution · of fourteen days and Lauge 
Koch in a month. The main problem arises because the fourteen 
day period of the Norwegian maps does not fit into the months. 
Where information from the Norwegian maps overlapped two 
months (with a good quality primary source) and no other source · 
had any information about ice, these rules were applied: 
A. Similar number of icedays appear in each month: both get a 
number indicating some ice, but with an uncertainty mark:~ 
B. One month has more icedays in it: The month with more 
icedays gets some ice without uncertainty mark whereas the 
month with fewer icedays gets some ice with an uncertainty 
mark 1 and ( 1) - . 
C. If one month has only one iceday but the rest of the days fell 
in the next month, only the latter month gets marked as L. Of 
course t here is a possibility that the ice was observed precisely 
in this one day that was the first or last day of a month, but it 
was considered less descriptive of the sea ice severity to let 
both months have a mark. 
If two or more sources indicate ice in a zone for a particular 
month, but none of them is reliable, the code in the result table 
(interpretation, table 6) will have uncertainty mark " - " as well 
because the sources, in many cases, stem from the same origin 
and even though many tell the same "unreliable'·' story it does not 
get any more reliable with repetition. 
Otherwise, the working rule was that all diaries were treated 
as highly reliable sources for their zone, when they indicated ice, 
but no ice in their description did not necessarily mean that there 
was no ice. It is important to have in mind the period that each · 
source gives information about. 
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5. SEA ICE HISTORY 
5. 1 Comparison of different sources 
The method of presenting the data that is introduced in the 
following pages results from difficulties in comparing sources 
that give information in different time units. The diaries, and 
sometimes Thoroddsen and the Danish Meteorological Institute, 
give us information about the sea ice conditions in days, whereas 
. the Norwegian maps have resolution · of fourteen days and Lauge 
Koch in a month. The main problem arises because the fourteen 
day period of the Norwegian maps does not fit into the months. 
Where information from the Norwegian maps overlapped two 
mo.nths (with a good quality primary source) and no other source · 
had any information about ice, these rules were applied: 
A. Similar number of icedays appear in each month: both get a 
number indicating some ice, but with an uncertainty mark:£ 
B. One month has more icedays in it: The month with more 
icedays gets some ice without uncertainty mark whereas the 
month with fewer icedays gets some ice with an uncertainty 
mark 1 and ( 1) - . 
C. If one month has only one iceday but the rest of the days fell 
in the next month, only the latter month gets marked as L. Of 
course there is a possibility that the ice was observed precisely 
in this one day that was the first or last day of a month, but it 
was considered less descriptive of the sea ice severity to let 
both months have a mark. 
If two or more sources indicate ice in a zone for a particular 
month, but none. of them is reliable, the code in the result table 
(interpretation, table 6) will have uncertainty mark " - " as well 
because the sources, in many cases, stem from the same origin 
and even though many tell the same "unreliable" story it does not 
get any more reliable with repetition. 
Otherwise, the working rule was that all diaries were treated 
as highly reliable sources for their zone, when they indicated ice, 
but no ice in their description did not necessarily mean that there 
was no ice. It is important to have in mind the period that each 
source gives information about. 
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Information from Lauge Koch ' s maps is all treated as 
uncertain, as has been described earlier. The reliability of 
Porvaldur Thoroddsen 's reports depended on how they were 
worded. The maps from the Danish Meteorological Institute do 
not always indicate maximum . ice extent in a month but 
sometimes the location of the ice edge at, for example, the end of 
the month. In some . cases, this resulted in uncertainty marks 
when the written reports were ambiguous. This was the case 
when some ice · was said to have been observed, for example, north 
of some headland, without indicating any distances. 
It was only possible to distinguish between "somell and "much" 
ice in Lauge Koch' s and the Norwegian charts, the description in 
the other sources did usually not allow this interpretation. 
Table 5. Comparison of information from different sources. It must be stressed 
that sea ice information for each area in a time unit is what is thought to be the 
maximum ice extent. 
Key to comparison tables. 
Lauge Koch' s ice charts 
The Norwegian ice charts 
The Danish Met. Institute 
fiorvaldur Thoroddsen 
Diaries 
Much ice, over 7 5% cover (reliable data). 
1111111:11111 Possibly much ice (sources do not agree). 
VZ!lml7A Definitely ice, up to 7 5% cover (reliable data). 
VW/Ja2/W/i1 Probably ice (questionable data) . 
• • • Possibly ice (unreliable data). 
Icebergs. 
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5.2 Interpretation 
Table 6 is an interpretation of table S. - Here, each zone has got 
an ice code and an indicator of whether the information is 
reliable. In further analysis of this, the ice codes are added 
together for each year and zone, and are called "indices of sea ice 
severity" or simply sea ice indices. 
Here below is a key to table 6, · similar to the one for table 5 
except for different signs: 
· Table 6. Interpretation of comparison table. 
2 Much ice, over 7 5 % cover (reliable data). 
2- Possibly much ice (sources do not agree). 
1 Definitely ice, up to 7 5 % cover (reliable data). 
1 - Probably ice (questionable data). 
Possibly ice (unreliable data). 
* Some comment in "notes" column. 
Figures 9, 10 and 11 are all made from table 5. 
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1 
Zone 
Year Mth Ii lo Ill llo llli lllo IVi IVo VI Vo VII Vlo Viii VIie VIII .VIII IXI IXo Notes 
1901 01 1- 1- 1-
1901 02 1- 1 1 1 
1901 03 1 1 1 1 1 
1901 04 2 2 2 2 1 1 
1901 05 1 1 1 1 
1901 06 1 
1901 07 1 
1901 08 1 . 
1901 09 1 
1901 10 
1901 11 1-
1901 12 1 1 1 1 1 
1902 01 1 1 2 1 1 - - - -
1902 02 1 1 2 2 2 2 2 2 2 2 2 1 1 
1902 03 1 1 2 2 2 2 2 2- 2 1 2 1 1 
1902 04 1 1 2 2 1 1 1 2 1 2 1 1 
1902 05 1 1 2 1 1. 1- 1- 1- - - -
1902 06 1 2 1 
1902 07 1 
1902 08 
1902 09 
1902 10 
1902 1l 
1902 12 1-
1903 01 1-
1903 02 1- 1-
1903 03 1- 1 1 
1903 04 1 2 1 1 
1903 05 1- 1 2- 1 1 
1903 06 1 1 2 1 1 
1903 07 1· . 1· 
·+iceberg 
1903 08 . . 
·iceberg 
1903 09 
1903 10 -
1903 11 1-
1903 12 1-
1904 01 1-
1904 02 1- 1-
1904 03 1· 
1904 04 1-
1904 05 1-
1904 06 1 
1904 07 1 1 
1904 08 1 1 • 1 · iceberg 
1904 09 
1904 10 
1904 11 1-
1904 12 1-
1905 01 1-
1905 02 1-
1905 03 1- 1-
1905 04 1- - - -
1905 05 1 - 1 1 
1905 06 1 1 1 2 1 
1905 07 1- 1 1 2 1 
1905 08 
1905 09 
1905 10 
1905 11 1-
1905 12 1-
1906 01 1-
1906 02 1- 1-
1906 03 1 1 1 1 1-
1906 04 1 1 1 2 1-
1906 05 1 1 1 2 1 1 
1906 06 1 1 2 1 1 
1906 07 1 1 1 
1906 08 
1906 09 
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Year Mth II lo Ill llo 1111 Ille IVI IVo VI Vo VII Vlo VIII Vllo VIII VIII IXI IXo Notes 
1906 10 -
1906 11 1-
1906 12 1- 1-
1907 01 1 1 2- 2 1 2 1 • 1 • "+iceberg 
1907 02 1- 1- 1 2- 1 2 1 1 
1907 03 1 1 1 2 1 2 2- 2 1- -
1907 04 - 1 1 1-
1907 05 1- 1- 1 1 1· 1 "very little 
1907 06 1 
1907 07 1 
1907 08 1-
1907 09 1-
1907 10 
1907 11 1-
1907 12 1-
1908 01 1-
1908 02 1 2 1- 1 1 2-
1908 03 1 1 1 1-
1908 04 - 1 
1908 05 1 1 1- -
1908 06 
1908 07 1 . 1 "iceberg 
1908 08 . . " iceberg 
1908 09 . "iceberg 
1908 10 
1908 11 1-
1908 12 1-
1909 01 1-
1909 02 1-
1909 03 1-
1909 04 1-
1909 05 1 1- 1 
1909 06 1 2 1 2 
1909 07 1 1 1 
1909 08 
1909 09 
1909 10 
1909 11 
1909 12 . 
1910 01 1 · 
1910 02 1 · 
1910 03 1 1 1· 
1910 04 1- 1 2 1 1 
1910 05 1 1 1 1 
1910 06 1 1 1 
1910 07 1 1 1 
1910 08 
1910 09 
1910 10 
1910 11 
1910 12 1-
1911 01 1 2 1 1 
191 1 02 ·1_· 1 1 1 2 1 2 1 •young ice 
1911 03 1 2 1 2 2 2 2· 2· 1 1 
1911 04 1 1 2 2 2 2 2 2 2 1 1-
1911 05 1 1 2 2 2 2 2 2 2 1 1 
191 1 06 1 1 1 1 1 1 1 
191 1 07 1- 1 
1911 08 
1911 09 
1911 10 -
191 1 11 1· 
1911 i2 1-
1912 01 1· 
1912 02 ,-
1912 03 ,· 
1912 04 1 1 ,· 
1912 05 , ,· 
1912 06 1 1 1 
4S 
Year Mth II lo Ill llo 1111 lllo IVI IVo VI Vo VII Vlo VIII Vllo VIII VIII , IXI IXo Notes 
1912 07 1 1 1 
1912 08 . 1· 1 2·· 1 "iceberg 
1912 09 - . "iceberg 
1912 10 - . 1·· . 1· "iceberg 
1912 11 1· . 
"iceberg 
1912 12 1· 
1913 01 1 · 
1913 02 1 · 
1913 03 1 1 2 1 2 1 1 
1913 04 1 1 1 1 
1913 05 1 1 
1913 06 1 1 1· 
1913 07 . 1 1 1 
1913 08 1· 1 1 2 1. 1 "very little 
1913 09 
1913 10 
1913 11 
1913 12 1 1 1 
1914 01 1 1 1 1 
1914 02 1 1 1 1 
1914 03 1 2 1 2 1 
1914 04 1 2· 1· 2· - 1 
1914 05 1 2 1 2 1 2 1 1 - -
1914 06 1 1 1 1 1 
1914 07 1· 
1914 08 
1914 09 
1914 ,0 -
1914 11 1· 
1914 12 1· 
1915 01 1· 
1915 02 1· 
1915 03 1 1· 1 2 1· 1 "+iceberg 
1915 04 1 2 1 2 1 1 
1915 05 1 2 2 2 2· 1 
1915 06 1 2 2 2 2 2· 
1915 07 1 1 1 2 2· 1 
1915 08 -
1915 09 . 
"iceberg 
1915 ,0 
1915 11 -
1915 12 1· 
1916 01 1 · 
1916 02 1 · 1· 
1916 03 1 1 2 1 1 
1916 04 1 · 1 · 
1916 05 
1916 06 1 1 1 2 1 1 
1916 07 1 1 2 1· 1 
1916 08 
1916 09 
1916 10 -
1916 11 1 • 
1916 12 1· 
1917 01 1· 1· 
1917 02 1· 1 
1917 03 1 1 - 1 
1917 04 1 1 1 1 1 
1917 05 1 1 1 1 1 1· 
1917 06 1 1 1 1 
1917 07 1 1 1 
1917 08 1· 
1917 09 
1917 10 -
1917 11 - 1· 1· 
1917 12 1 2 1 2 1· 1 
1918 01 1 2 2 2 2 2 2 1 2 1 
1918 02 1 1 2 2 1 2 2 2 2 1 
1918 03 1 1 1· 1 1 1 
49 
Year Mth II lo Ill llo 1111 lllo IVI IVo VI Vo VII Vlo VIII Vllo VIII VIII • IXI IXo Notes 
1918 04 1 1 - 1 1- 1-
1918 05 1 
1918 06 1 
1918 07 1-
1918 08 
1918 09 
1918 10 
1918 11 
1918 12 1-
1919 01 1- 1-
1919 02 1-
1919 03 1 2- 1 1 1 1-
1919 04 - 2 1 2 2 2· 
1919 05 1 1 1 -
1919 06 1· 
1919 07 1 1 1 1 
1919 08 
1919 09 
1919 10 
1919 11 -
1919 12 1· 
1920 01 .1· 
1920 02 1· 
1920 03 - 1· 1' 
1920 04 1 1 1 1 
1920 05 1 1 
1920 06 1-
1920 07 1· 
1920 08 
1920 09 
1920 10 
1920 11 
1920 12 1-
1921 01 1· 
1921 02 1· 
1921 03 1· 
1921 04 1· 1· 1· 
1921 05 1 1 1· 
1921 06 1 1 1 2 1 
1921 07 1 1 1 1 
1921 08 
1921 09 
1921 10 
1921 11 1· 
1921 12 1 • 
1922 01 1-
1922_ 02 ,-
1922 03 1-
1922 04 1-
1922 05 1-
1922 06 1-
1922 07 1-
1922 08 
1922 09 
1922 10 
1922 11 
1922 12 1· 
1923 01 1· 1· 1 2 1 • 1 •very little 
1923 02 1· 
1923 03 1· 
1923 04 1 
1923 05 2· 2 1· 2· 
1923 06 1 1 1 1 
1923 07 1 1 1 1 
1923 08 ,- . •iceberg 
1923 09 
1923 10 
1923 11 1· 
1923 12 1-
so 
Year Mth II lo Ill llo llli lllo IVI !Vo VI Vo VII Vlo Viii Vllo VIII VIII• IXI IXo Notes 1924 01 1· 
1924 02 1 2 1 1 
1924 03 1 • 1 1· 
1924 04 1· 
1924 05 1 
1924 06 1 • . 
·+iceberg 1924 07 
1924 08 
1924 09 . 
•iceberg 1924 10 
1924 11 
1924 12 1· 
1925 01 1 · 
1925 02 1· 
1925 03 1· 
1925 04 
1925 05 1· 1· 1· 
1925 06 1 2 1 1 
1925 07 
1925 08 . 
·iceberg 1925 09 .. 
·iceberg 1925 10 . . 
· iceberg 1925 11 i 1· 
1925 12 1· 
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5. 3 The reliability 
C 
e 
m 
0 
n 
t 
h 
s 
50 
45 
40 
35 
. 30 
25 
20 
15 
10 
5 
0 
Reliability 
........ l--"'l-"--'+'-'+-'-.......................... -'+''-'+ ......... "--'"'l-'--'<.-,...i.µ...Jq..L-4-'--4-J.' ........ -4'-'--"-1'J.-1+.1...L.4..L...L,~:+-J--,1 ........ 4"-
1901 1903 1905 1907 1909 1911 1913 1915 1917 1919 1921 1923 1925 
years 
Dsome ice 0 uncertain 
Figure 9. Reliability of all icemonths. Unreliable icemonths, marked " - " in 
table 6, are not included. 
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Figure 1 O. Reliability of severe icemonths (icecode 2). The months marked 
"uncertain" might not have had more than 7 5% ice cover, that is, different sources 
do not agree on the matter. 52 
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Sea ice off the coasts of Iceland 1901-25 
o.....u.i.~:i...1.+o~l-4,,l~....Loµ.-4-,L...t.µ....qr:s....,4J-a;:,1-J'-F,.&-l""""""+"-"......_...........+.........,.....q<"""""'L..t+oi...o+'--""F'.JIFL. 
1901 1903 1905 1907 1909 1911 19131915 1917 1919 1921 1923 1925 ~ · ~ 
years 
D Severe icemths. ~ Other icemths 
Figure 11. The sea ice history. This illustration shows the results from figures 9 
and 10, the number of icemonths there were in the years 1901-1925 and the 
proportion considered to have been severe. 
The most severe years seem to have been 1 902 and 1911, but 
the years 1 907, 1 91 4, 1 91 5 and 1 91 8 must also have been difficult. In 1904 and 1922 there was hardly any ice observed. The last years of the period, 1 91 9 onwards, seem to have had 
relatively little sea ice. 
5 .4 When and Where ? 
Figure 1 2. shows the number of all icemonths and of them, the 
severe ones, in each zone. Ice is often observed in zone 4o, but 
this area also has the highest "uncertainty" number. It appears 
that the ice edge has been expected to be slightly within the boundaries of this area, and when there was no information, it 
was often "drawn" there. Zone 3 has few incidences of sea ice, 
and in all the icemonths -there was very little ice and then only in the Northern parts of the zone. In cold winters ice forms in the 
shallow Breidafjordur of zone 3i. Zone So ranks as the second 
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most often visited one, however, icecode 2 (icecover more than 
7 5%), was most often observed here. Sea ice is quite often 
observed in the inner areas of 4 and 5. This is not surprising 
when the ocean currents in this area are considered (figures 4 and 
5). Off the north coast of Iceland, sea ice was more frequent in 
the outer areas and they were also the ones that were more often 
filled with ice. Off the east coast, the story is different; the 
inner areas have more often some ice and are also more often 
filled with ice. In the few times that sea _-ice drifts a11 · the way 
to the south coast, the ice has only- been observed in the inner 
areas, and they have not had a high ice concentration. · This is 
also due to ocean · currents; they -are strongest near the shelf, 
which lies relatively far away from the north coast but very near 
to the east and the south coasts. 
21 6-28 11 3-37 
0-0 
0-0 
Figure 12. Sea ice observed in different zones around Iceland· in the years 1901 -
1925. The bigger number indicates all icemonths in this period and the smaller t he 
severe icemonths. 
It is apparent from t able 7 that the sea ice came most 
frequently, and in most quantities, in the months of spring, March · 
to May, and sometimes June. 
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Table 7. Frequency of sea ice in each month. 
Month Incidents -of which are 
of ice unreliable 
January 25 19 
February 25 16 
March 25 9 
April 25 7 
May 24 3 
June · 24 3 
July . 23 4 
August 8 5 
September 3 2 
October 7 7 
November 1 6 1 6 
December 25 22 
The data from winter months are not very reliable. This 1s 
when, relatively, there seem to be fewest ships onshore. 
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6. Discussion 
6.1 Sources and sea ice history. 
Looking at the comparison table (table 5) in chapter 5, it is 
surpnsmg how much variability there is · between sources, on · a 
local scale, and from month to month. This is specially 
interesting . when it js kept in m\nd that many of the sources are 
based on the same primary · data. This is at least the case with 
the reports from the Danish Meteorological Institute, that both 
Lauge Koch and Porvaldur Thoroddsen rely on. Lauge Koch has had 
more information to build . on, as many ships journals have been 
sent in · after the reports · themselves were published and other 
sources of information might have come. He has probably had 
emphasis on much ice, as he does not always mention ice that is 
described in the reports from the Danish Meteorological Office (table 5.). 
Porvaldur Thoroddsen does not always mention ice when the 
Danish reports do. This could be because the ice did not reach 
land. He says in the preface of his work that he only mentions 
the main ice and has not bothered to mention all the times when 
scattered ice was observed somewhere off the coast. His 
information often has "gaps" in it (table 5) that do not 
necessarily mean that there was no ice at that time. He 
describes when ice came to a certain part of the coast and when 
it was all gone, but the months that may be in-between do not get 
a reliable ice code because so much can happen in a short time. 
His descriptions are short, and almost suggest that the reader 
should read between the lines. 
The Norwegian maps have in most cases ice in December and 
quite often in November as well, even though the other sources 
hardly mention ice at that time of year. The "iceweeks" in zone 
4o at the end of the year are probably over estimated. The 
Norwegian maps correlate quite well with Jon Jakobsson's diary 
in zone Gi. 
The diaries do not always seem to notice ice in their zone. This 
does not mean that they are not reliable when they see ice. There 
is often fog at the ice edge that limits the view to a great extent. 
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In some cases, the diaries confirm the other sources when there 
is some doubt. This happens, for example, in April and May 1910, 
when the diary from zone Si (Gjdgur) together with the Norwegian 
charts, indicate ice which no other sourse reports. 
For the country as a whole, the genera·1 sea ice history has not 
been altered much by this comparison of different sources. 
However, locally, and from month to month · there can be great 
changes. 
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6.2 Other climatic data 
If the sea ice indices are compared with mean annual 
temperature (for a year starting in October and ending in 
September) in Stykkish61mur W-lceland, it shows that some of 
the severe ice years were very cold (figure 1 3). The 
Stykkish61mur weather station was chosen to represent the 
whole country because it is a typical coastal site away from the 
main ice areas. The mean temperature for these years is 3.1 Z°C, 
with a standard deviation of 0.698. The · coldest year was 1918, 
with mean temperature of only 1.36°C: - The years 1902 and 1 907 
were cold as well, but 1 911, which ranks as the second most 
· severe ice year, was not very cold and nor was the year 1 91 5. 
The year. 1 91 0, which had very little ice, was quite cold; 2.43°C. 
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Figure 13. Mean annual temperature in Stykkish61mur, W-lceland. A year is 
defined from October to September; the "year" 1 911 starts in October 1 91 0 and 
ends in September 1911. (Based on Jonsson 1993) 
If the three data sets - the sea ice index for all icemonths; the 
index for severe icemonths (sea ice cover more than · 75% in a 
zone); and the mean annual temperature in Stykkish61mur - are 
run through a cross correlation program, (SYST AT), the results 
are as following; (table 8) 
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Table 8. Correlation between sea ice indices and mean annual temperature in 
Stykkish61mur W-lceland. 
(1 ). Correlation between all icemonths and severe icemonths. 
LAG Correlation Standard 
years coefficient error 
-5: .082 .224 
-4 .285 .-218 
. -:-3 
-.095 .213 
-2 -.185 .209 
-1 .052 .204 
0 .917 .200 
1 -.122 .204 
2 -.122 .209 
3 .087 .213 
4 .176 .218 
(2). Correlation between mean annual (Oct.- Sept.) temperature 
in Stykkish61mur and number of all icemonths: 
LAG Correlation Standard 
years coefficient error 
-5 
-.111 .224 
-4 
-.1 61 .218 
-3 
-:258 .213 
-2 
.190 .209 
-1 
-.061 .204 
0 -.440 .200 
1 .057 .204 
2 .453 .209 
3 .098 .213 
4 -.11 2 .218 
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(3). Correlation between temperature and severe icemonths. 
. -
. 
~-- -
LAG Correlation Standard 
year coefficient error 
-5 
-.072 
.224 
-4 
-.098 
.218 
-3 
-.308 
.213 
-2 . 11 6 
.209 
-1 
.142 
- .204 
0 -.425 
.200 
1 
-.061 
.204 
2 .450 
.209 
3 .240 ;213 
4 
-.234 .218 
(1 ): The correlation between the two ice indices is very high: 
.917, which is significant at the 99% level. This shows that both 
indices do agree well in their estimate of ice severity. 
(2): The correlation between all icemonths and temperature in Stykkisho1mur is (-.440 ± .200). This is significant at the 97% 
level, and means that there is a statistically valid, but not very 
strong, negative correlation between ice severity and air 
temperatures of the same year. The more ice there is, the more 
likely the year is to be cold. 
(3): These results are similar to the correlation between 
temperature and all icemonths. The correlation is (-.425 ± .200), 
significant at the 96% level, which indicates that there is a 
negative correlation between air temperature , and sea ice 
severity in Iceland. Thus, it is not possible to say whether the 
sea ice severity is partly caused by the cold air temperature or 
vice versa. 
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Surprisingly, there is a positive correlation of the same 
magnitude at lag 2 years, i.e. between air temperature and the ice 
severity two years later. That is, a warm year would indicate 
high ice severity two years later. There does not seem to be any 
physical reason for this that is immediately apparent. 
There is a "habit 11 of using Stykkish61mur as an indicator of 
weather in Iceland. This is partly because it is the oldest 
continually working weather station. That, as well as reasons 
mentioned earlier in this chapter indicate that it is reasonable . to 
use it as an rough indicator of the _ weather in Iceland as a whole . . 
The sea ice is believed to have great local effects on the weather. 
Temperatures in the north-west, north and sometimes the east · 
are therefore likely to show stronger correlation with the sea ice 
severity. Further research on this topic would include more 
temperature data from other weather stations, preferably one 
from each zone. 
u Q.t. 
c..'.) 
·(a) w 
0 0.2 
z 
- o.o 
>- I ...J CI 
-0 .2 I 
l: 
I 0 z 
-0. !, a: 
_ _J 
-0 . f:, 
u 
1870 1890 1910 1330 !9SO 1970 1990 
Figure 14. Combined land-air and sea surface temperature anomalies, relative to 
1951-1980, for the whole Northern Hemisphere. 
Combined land-air and sea surface temperature anomalies, 
relative to 195 r-1980, for the whole Northern Hemisphere 
(Folland, 1 990: 21 3) show that the years around 1 900 were 
relatively warm, but then there was a cooling until 1 91 O when it 
started warming again, slowly, with a short cooling period in the 
late 191 0 's. From 1 920 there was a rapid warming that lasted 
for two decades. This agrees in some ways with the sea ice 
indices. The years after 1920 had not much ice, but it is difficult 
to trace other symptoms. 
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The temperature set from Stykkisho1mur (running . 1 2 months 
mean temperature) (Jonsson, T. 1993) shows great variation 
between years, but on the whole it appears that the warming did 
not start until after 1920. The cooling period after 1900 is not 
visible in the data set. 
This is not surprising, as there are great · regional variation in 
climatic changes; which often occur in steps; 
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7. THE "ANCIENT FIEND" 
7. 1 Introduction 
Farming and fishing were the main sources of income in Iceland 
for centuries (Porsteinsson and Jonsson 1 991 ). Both are climate 
dependent act ivities in a country situated under the Northern 
Hemisphere's major wind system, the North Atlantic westerlies . . 
The sea ice was usually connected with cold weather, especially 
in North Iceland. The summers -in Iceland are short, and when the 
. sea ice stayed until late spring or early summer, it could cause 
enormous difficulties in farming (Bergporsson, 1 982, Larusson, 
1969). 
Being so subjected to weather, people were generally very 
interested in it and its variability. Interest in sea ice was just 
one factor of this awareness of weather. People would try to find 
reasons for this, as it seemed, random arrival of sea ice. In 
earlier centuries, these events were connected with God, s wrath 
(Sigurbjornsson, 1968). Through time, knowledge about sea ice 
was collected and passed on. In the early 20th Century, people 
seemed well informed about sea ice. Some of this knowledge 
came from read ing. Literacy was relatively high in Iceland. 
Chi ldren had to learn to read before their con fi rmat ion, and a 
typical evening' s entertainment in t he past was asking someone 
t o read fo r the other people worki ng in the living room 
(Porste insson and Jonsson, 1 991 ) . Severa l Ice landic natu ra lists 
wrote articles that became widely read. 
The way of livi ng was changing , slowly but fi rm ly, at the 
beginning of t_he 20t h century. The current of people, many of 
them very poor, moving to North America after the severe years 
of the late 1 9th century, was decreasing, and sett lements along 
the coast were blooming (Porsteinsson and Jonsson, 1 991 ). This 
happened in parallel with the fisheries becoming more important. 
The infrastructure was getting better, better roads and bridges 
were built, cars were imported and telegraph communications 
were established. The nation was seeking independence from 
Denmark (Porsteinsson and Jonsson, 1991 ), as well as 
sovereignty over its fishing grounds (Por, 1991 ). 
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However, the main industries were · still : farming and fishing. 
The farming in Iceland has always been predominantly sheep 
farming. With grass as the main crop, farmers had to harvest 
enough hay to be able to keep their stock alive during winter. 
This chapter describes how the sea ice could affect people, s 
lives in farming, fishing and transport. ·. This is not a thorough 
treatment of the extent to which the sea ice affected people, s 
lives; in order to do that one would have to · take many other 
natural phenomena and historical events into account 
(Gunnarsson, 1980 and 1983); It is- also very difficult to state . 
the extent to which sea ice affects human activities; Its effects 
are different in different parts of the country, to different people 
etc (Ingram et al, 1981 a). Many of the things discussed later on 
are hard to judge or to find the exact truth about, however, these .. 
things were connected with sea ice in many people's minds and 
are therefore mentioned here. 
7.2 Predictions 
We will start by describing long term predictions first, and 
then go on to describe those nearer to the events in time. 
Dreams. In late summer, autumn or even early winter some 
dreams, that the dreamer found unusually clear and bound to have 
some meaning, were interpreted as predictions about how severe 
or mild the winter would be. A few examples of dreams that 
were interpreted as warnings for a cold and severe sea ice winter 
will be mentioned. A warning would be important because a 
farmer had to decide how many animals he thought he could feed 
during the winter. A hard winter meant that the animals could 
not graze outside for part of the winter but were more or less 
dependent on the hay that the farmer had been able to harvest 
during the summer. Dream 1 : A man dreamt that he saw a large, 
white horse come from the north ocean (Petursson, 1968). He 
found it magnificent and powerful. Dream 2: A man dreamt that 
he and his brother (who was dead at that time) were fishing north 
of the Arctic Circle and they caught a large skate, and the white 
side of it was facing up (Friofinnsson, 1968). As mentioned 
before it is hard t o judge whether some people really got these · 
early signs and whether they really were interpreted before the 
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event, the sea ice arrival, occurred. It is also impossible to say 
how many actually believed in this, or how many interpreted 
dreams in a way that never came true. I have not found similar 
descriptions in the diaries used here. These two descriptions are 
interesting because in . both cases the sea ice appears, or is 
interpreted, as a big, white, living creature. 
Signs from Nature. It was believed to be a sign of a hard 
winter when mice were near farms in great numbers in · the 
autumn (Petursson, 1 968). They were said to be looking for extra 
supplies of food to be able to survive the coming · winter. A hard 
winter would mean · a frozen surface and a· supply · of hay (which 
the mice · shared, as unwelcome visitors, as far · as the farmer was 
concerned, with sheep, cows and ·. horses). There · are many 
theories about how it is possible to interpret animal behaviour 
and many of them might be true. Unfortunately, we will not be 
able to cast any light on these theories here. 
If the waves in the sea were not very big when the wind came 
from the north (or from the direction that the sea ice usually 
came from) it was meant to be a sign of the sea ice being near the 
country and tempering the waves. Many papers have been 
published on this, for example Wadhams ( 1 986), and Squire et al 
(1 995) and this has proven to be true; the ice attenuates waves 
that pass through it, and also if the ice edge is close it reduces 
the fetch of the wind over the open water, so the wind cannot 
generate waves that are as high as expected. Bern6dusson (1923) 
mentions very large waves in the sea, when there had been 
northerly winds, and interpreted that as ice being further away 
than other people had expected. 
If the sea was very cold and froze or created grease ice near 
the coast, the se-a ice was supposed to be near. This is very 
likely, since the sea is colder when the ice is near. A cold sea 
can indicate sea ice being near, but this does not necessarily have 
to be the case. J6n Jakobsson mentions cold sea quite often, and 
not always if ice near (according to other sources). 
Driftwood was a sign of sea ice, but also came after the ice had 
been there. Eggertson ( 1 994) describes that driftwood along the 
coast of Iceland is dependent on ice, that is, wood could never 
make it to Iceland (from Siberia) if it had not frozen into sea ice. 
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It takes the ice 2-3 years to reach the _coasts of Iceland, but 
driftwood can only float for 1 2-20 .months in the sea before it 
sinks. 
A green-yellow or yellow-grey gleam . in the sky over the 
horizon was called · "isglotti", or ice-blink. This, too, . has proven · 
to be true, as the light reflects differently from ice and sea to 
the sky, especially to low clouds. This has been described in 
various diaries, and the diary writers often mention that the 
weather or the view is ice-:-like ( esp. J6n Jakobsson ~ s diary). 
All these symptoms can mean that the ice is near, but they do 
not have to mean it. If two or more of them came together, 
people might have · been more convinced that the ice would come 
to the coasts. · 
Communications; News about the sea ice seem to have 
spread rather quickly over the country. Before tele-
communications, people who travelled by land or sea brought the 
news and that, obviously, took more time. There are many 
examples of news about sea ice in the diaries. It seems to have 
been one of the major questions to ask people: "Has anybody seen 
any ice this winter ?". When diary writers met farmers or 
fishermen from other parts of the country, news about sea ice 
was often the only thing that was worth writing into the diary. 
This is especially apparent in Jakobsson ~ s diary. The ships that 
brought goods to the harbours sailed either clockwise or 
anticlockwise around the country and stopped in many places. The 
people on board must have learned quickly to watch for all signs 
of ice, as they must have had to answer a lot of questions about 
sea ice, where ever they landed. 
When news about ice had spread, it was not uncommon for 
people to try to look for the ice, if it was supposed to be near or 
on its way. One thing to do was to climb up a mountain to get a 
better view. P6rour r Hofoa did this in early December 1 91 7, 
because he had heard news from Siglufj orour, which is west of 
Hofoi, that the ice had been seen. 
7.3 Behaviour 
When it then became clear, by what ever reason, t hat the sea ice 
had arrived, there was usually not very much to do about it. One 
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could never tell for how long the ice was going to be present or 
how severe its effects would be. Some might have tried to buy 
hay (if the farmer had any money), collect staple foods in case 
the ships could not make it in to the harbours and the shops 
became empty. The road system was not very good in this time, 
and the ice often came . in late winter when snow was hindering 
transport by land. 
When the ice came fishing could become dangerous because the 
. ice could move very fast. People tried to save their boats either 
by dragging them onto the shore -or by stretching a cable in the 
sea to protect the harbour. However~ if there was not too· much 
ice, people could still fish. 
7 .4 Concomitants 
Several poems have been dedicated to sea ice. Most of them are 
negative, such as "Art thou here again, country, s ancient fiend ?!" 
(from Icelandic, Matthias Jochumsen). The sea ice has also been 
described as the ocean's marble graveyard. However, the ice did 
not always bring bad luck. In old annals the writers sometimes 
describe sea ice arrival as being "of no use". This suggests that 
the sea ice could sometimes bring benefits. In the following 
section some effects of sea ice, good and bad, will be described. 
Weather. Cold weather usually followed the sea ice, at least 
in the North. Iceland surrounded by sea ice has been described as 
a peninsula . of Greenland. People mention unstable weather before 
the sea ice actually comes to the island, but cold, stable weather 
after the ice has fastened to the land. It is very likely that in 
very cold years and when the sea ice half surrounds the country, 
the polar front .lies further south and Iceland is underneath an 
Arctic high with stable but cold weather. 
Fog (or ice-fog). Fog is often mentioned as one of the sea ice 
"followers". Some people found this fog worse than the sea ice 
itself, their view had been taken from them and they felt 
entombed in a silent world. This fog is a result of water 
evaporating from the open water surface. This water vapour is 
then blown by the wind over the ice, where the air is cooler and 
the water vapour is precipitated out as fog. 
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Fish. The sea · at the ice edge is usually very nutrient rich 
(Sakshaug, 1989. Nybakken, · 1 993. Smith, .1990), which encourages 
fish to stay there to feed. The fish then attracts seals, polar 
bears and fishermen. The effects that the sea ice has on fish and 
fishing is complicated. If the sea is very cold, some species 
seem to rnove to other grounds (Jakobsson, Jakob, 1969, Jonsson, 
. J. 1 969). 
·· Seals. As mentioned above, seals often stay at the ice edge to 
feed. They were, in the past, considered tO be one of the benefits 
· of having sea ice near the coast. : Jakobsson' s diary often 
mentions seals and sealing in connection with ice . 
. · Po.lar bears were a constant threat to people when sea ice 
was near the coast (V1kingur, 1968. K. Jonsson, 1 968 a) It was an 
unpleasant thought to meet a polar bear without any weapon or a 
shelter. Many farmers had guns, but they certainly did not carry 
them with them when working at the farm. The poor farmers who 
did not have any guns had nothing with which to protect 
themselves or their animals. People were wary about suspicious 
footprints and news about bears "landing" travelled fast. It was 
important to get the polar bears before they killed people or the 
cattle. When polar bears became stranded in Iceland they were 
usually very hungry and equally aggressive. Polar bears are much 
better off on the ice where they can usually find enough to eat, as 
there are many seals there. Occasionally, bears are carried by ice 
floes away from the main ice, and when the ice melts they can 
become stranded. There are many examples of polar bears killing 
people in earlier centuries (Thoroddsen 1 91 6-1 7), but this does 
not seem to have happened in the period 1901-1925. The fur of 
polar bears was thought to be a precious thing, often donated to 
the church. 
Sharks and whales. There are many examples of sharks and 
whales being trapped in an open sea near the coast ·When there are 
great quantities of ice around the country (Jon Jakobsson 's diary, 
for example from 1902). They were caught for food as well as for 
the oil. 
Driftwood. As mentioned before, driftwood was one of the 
sea ice "followers". In a country with almost no forest, · 
driftwood was an important building material. Farmers had to 
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watch their beaches well, in order to be able to get the wood that 
stranded on their land, because it was easily taken away again by 
the sea, or ice. 
7. 5 Impacts; good and bad 
Navigating. Ships have difficulties getting through sea ice, 
especially if . it is dense and thick ice, but also . because the 
conditions can change very quickly. • Relatively small icebergs can 
be very dangerous because they can be difficult to see in darkness 
or in the fog that often "follows" the ice. Many ships were 
damaged in the ice and some were wrecked. 
The difficulties ships faced, often resulted in a shortage of 
goods . in the towns. Quite often, goods were brought to the 
country in the spring. As the frequency of ships in the · early 
centuries was not high, this could cause a serious lack of 
supplies. 
Fishing. Even though the ice edge could bring large catches of 
fish, fishing could also be brought to a halt if the ice was very 
dense. Fishermen tried to fish if there was any possibility. Many 
of them lost their fishing-gear, as the ice conditions could 
change suddenly. The loss of catches could be very bad for some 
fishermen or even whole villages. 
There a are few stories about cod or other fish being blind in 
one eye. This is supposed to be because they always turn the 
same eye towards the sea ice or swim around one piece of ice, the 
same way all the time (Friofinnsson, 1 968). 
Sea weed. Some people mention the effects that the sea ice 
has on sea weed in the coastal zone. The ice can scrape the sea 
weed from the stones, leading to large quantities of sea weed on 
the shore soon after the ice has been there. Sheep are able to 
graze on this, but for the next two or three years, there is no or 
very little sea weed available for grazing (Frioriksson 1969). 
This was potentially very bad for farmers on small farms, who 
lived along the coast and depended highly on this extra food for 
their sheep. 
Eider ducks need polynyas or leads to survive. When all the 
leads froze or when the ice was very dense, the birds either froze 
into the ice and/or were eaten by foxes or other birds. (Jonsson 
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K., 1968b) describes the experience of~.witnessing .this, and says 
that not being able to . help the birds.:c ::was., very depressing. This 
and the cold in the springtime could greatly affect the ducklings, 
causing a decrease in numbers. However, if the birds could 
survive farmers often got more eiderdown after the breeding 
season because the adult birds seem to . have taken more of their 
eiderdown to insulate the nests. It should be noted that the down 
was collected • after the ducklings had left the nest, rather than 
shooting birds and plucking them. 
Vegetation. If the sea ice stayed_ until late spring or summer, 
the blooming . of the vegetation, especially in the north, was 
delayed, and large areas of the fields could be damaged by frost. 
This was not good, as many of the farmers would have already 
finished their winter feed supply early and were waiting to be 
able to let their stock graze outside. The hay harvest, after a 
severe ice winter or spring, was often poor, which could be 
extremely bad, if the following winter was severe as well. 
Transport. The sea ice did, in some cases, make transport 
easier. If fjords or bays were filled with sea ice or frozen, 
people could walk directly from headland to headland, making a 
journey shorter and easier. However, there seem to be more 
examples of the ice hindering transport or making it difficult or 
dangerous. The ice was often rough and difficult to walk on, and 
the conditions could change very rapidly. 
7.6 The early 20th century 
It can be argued that the first two decades of the 20th century 
were not too bad for people in Iceland, in general. There were 
never two successive hard ice years, and the ice usually did not 
stay until summer. · However, farmers living near the coast in 
northern Iceland must have suffered, especially the ones that 
were poor, because they had less opportunities, to buy extra 
supplies of hay. The late 1 9th century seems to have been worse, 
and indeed that was a colder period and the sea ice conditions 
were more severe. 
But one could also ask why was the Icelandic society so 
vulnerable in the past ? The Icelandic culture of making use of · 
sea ice was very different from that of the Inuit in Greenland, 
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Northern America and Siberia, mainly because the ice was 
different and came only occasionally. The ice could move very 
quickly and be dangerous for people walking on it as well as for 
boats. 
Things are different now. Even though many scientists argue 
that the climate is warming and the sea ice is generally 
decreasing in the North Atlantic and the Arctic Ocean, it is 
interesting to • consider what effects many sea ice years or severe 
years would cause Icelandic society today. Some fishermen who 
experienced the cold years of 1 965--1 970 said that they had got 
w;;ed to sailing in the sea ice, but it had been difficult, and · often 
dangerous in ships that were not strengthened (Jonsson, K. 1 968 
c) 
It is a common saying that Iceland lies on the boundary of the 
inhabitable world. One could argue that it needs to be more 
clearly defined whether this means the Northern or the Southern 
limits. This has definitely a straw of truth in it, because one of 
the · difficulties that the people in the country faced in the past 
was the variability of the climate, one of the consequences of 
being on the boundary. 
Generally, the sea ice seems to have brought more difficulties 
than benefits. 
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8. CONCLUSION-< _-: 
8.1 Quality of the sources 
Most of the sources are good in themselves, but none of them 
tells the whole story of the sea ice conditions in Iceland in the 
early 20th century . .. Being of differing natures, they complement 
each other well. However, it is necessary to be critical and to 
remember the various emphasis of each source. · 
Since the ice charts were made from relatively few 
observations, in the era before satellites · images and aerial 
surveys, the diaries can add a. lot · to the sea ice history .and they 
also reflect the many effects that sea ice had on people, s lives in 
the early 20th Century. 
8.2 The sea ice history 
Sea ice was observed near the Icelandic coast in most of the 
years 1901-1 925. The most severe years were 1 902 and 1911, 
but in 1 907, 1 914, 1 91 5 and 1 91 8 there were also large 
quantities of ice. The year with very little, or possibly no ice, 
was 1922, where no ice was observed with any certainty. The 
years 1904 and 1909 had also a very little ice. The last six years 
of the period were the least severe. 
Ice comes most often to the Northwest peninsula and North 
West Iceland. Only twice in the period did the ice reach the south 
coast. 
March, April and May are the months when ice is observed most 
often with any certainty and in largest quantities. 
Comparison of mean annual temperature in Stykkish61mur, W-
lceland, with the sea ice indices introduced in th~ work, showed 
that there is a negative correlation between them, though not 
very strong. 
8.3 The impacts of sea ice on Icelandic society 
The period 1 901 -1 9 2 5 does not seem to have been very severe 
regarding sea ice, especially if compared with late 19th Century. 
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In some of these years, however, life must have been a struggle 
for farmers and fishermen in North West and North Iceland. 
Navigation was never hindered for a long period, and there seems 
only to have been a serious lack of goods in some places of the 
North in the year 1902. 
The sea ice did not only bring bad luck. for people, in many ways 
it could also be of benefit, especially for bringing sharks, seals 
and driftwood. 
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Appendix I 
Letter written by Adolf Hoel 1923. 
Instruks. 
Kaptein Otto · sver~""Up med bistw.n av kaptein A. Hermansen 
ska) forta en reise til T.'<fl1.sberg, Aalesund, Harstad, Troms.0'., Tirun-
merfest.,: Vard;1,og Vads;l og landdistriktene nordpa, hvor det har 
vreret eller er srelfangst, f'or a sa'l'J1J.e materiale til belysning av 
isforg.oldene i Spitsbergenf'arvanne11e. Der ma sd'~es u·clant 
. . 
· fra fangstfart~ier, likesom der tas a:vskrifter av dem som ikke ka.n 
faes utlant. Dagb;;1ker fra over-vintrende fangstfolk er det ogsa av 
stor bety~--ung a i'a. utlant eller avskrei'et. Ennv:tdere irmhente 
mundtlige oplysninger fra siBJ.fangere og overvintrende fangstfolk. 
fr~ stor interesse vil det vrere a fa sikre opJ.ysninge1.,. am -'corsk:e-
fiskeriene ved Spitsbergen i I870-arene. 
Da isf'orholdene er avheng:lg av vinn- og temperattu"for-
' 1d ... d O 1 , . 0 " .,,... d 1 • d •. no_ # ma er ogs a egges. ve,i:.'\.~ pa. a .i. a me op_ysn1nger om :i.sse. 
Da isforholdene i Spi tsbergenf'arvan.'l'lene er avhengig av ii(~· 
forholdene i de omgivne hav, ';;r oplysn:ingene gjelle hele str~ket 
fra. Karahave-'~ (inklu.sive) ti~ Gr,011lands .zstkyst. 
Kristiania, 30. 'jn.nu.a1 .. " I923. 
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Appendix II 
An example of the Norwegian ice charts. 
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Appendix Ill 
· From J6n Jakobsson 's diary. 
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